Involvement of arachidonic acid in chemical stress-induced interleukin-6 synthesis in osteoblast-like cells: comparison with heat shock protein 27 induction.
In a previous study, we have demonstrated that sodium arsenite (arsenite) as chemical stress stimulates heat shock protein 27 (HSP27) induction and arachidonic acid release in osteoblast-like MC3T3-E1 cells, and that the response of HSP27 induction is coupled with metabolic activity of the arachidonic acid cascade. In the present study, we examined the effect of exposure to arsenite on the synthesis of interleukin-6 (IL-6) in these cells. Arsenite induced the synthesis of IL-6 after 6 h from the stimulation up to 48 h. The effect of arsenite on IL-6 synthesis was dose-dependent in the range between 10 and 500 microM. The arsenite-induced IL-6 synthesis was enhanced by the pretreatment with indomethacin, an inhibitor of cyclooxygenase. Nordihydroguaiaretic acid, a lipoxygenase inhibitor, significantly amplified the arsenite-induced IL-6 synthesis. Melittin, an activator of phospholipase A2, which by itself hardly affected the levels of IL-6, markedly enhanced the arsenite-induced IL-6 synthesis. These results strongly suggest that chemical stress induces IL-6 synthesis in osteoblasts, and that the IL-6 synthesis is coupled to the arachidonic acid cascade as well as the HSP27 induction by arsenite.